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SPECIFICATION 

1 . Title of the Invention 

CD Player 

2. Patent Claim 

A CD player comprising: 

arithmetic operator means for arithmetically 
determining a total time length of music pieces recorded 
on a disk, and a total number of measures in the recorded 
music pieces on the basis of tempo information and beat 
information of the music pieces; and 

means for, on the basis of the total number of 
measures arithmetically determined by said arithmetic 
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operator means, associating a predetermined one of the 
measures with a location on the disk to be reproduced. 

3. Detailed Description of the Invention 
[ Industrial Field] 

The present invention relates to CD players. 
[Prior Art and Problems to be Solved by the Invention] 

To reproduce an audio disk with a CD player system, 
necessary access to the start point of a desired music 
piece or to an optional point in between successive music 
pieces has been made so far by a user inputting necessary 
data to the system or conducting a search, on the basis 
of a track number, index number and time information of 
minute and second, while viewing a display. Thus, to 
access a desired or target location of the music piece on 
the basis of music information such as a musical score, 
it was necessary for the user to temporarily memorize an 
index number and time information of second and minute 
corresponding to a location on the score (measure number) 
and then conduct a search on the basis of the memorized 
information. 

[Summary of the Invention] 

To give a solution to the above-discussed problem of 
the prior art, the present invention provides a CD player 
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which comprises: arithmetic operator means for 
arithmetically determining a total time length of music 
pieces recorded on a disk, and a total number of measures 
in the recorded music pieces' on the basis of tempo 
information and beat information of the music pieces; and 
means for, on the basis of the total number of measures 
arithmetically determined by said arithmetic operator 
means, associating a predetermined one of the measures 
with a location on the disk to be reproduced. 
[Operation] 

The arithmetic operator means calculates the total 
number of measures on the basis of the tempo and beat 
information that is supplied from outside the CD player. 
The total time length of the music pieces may be entered 
from a TOC (Table Of Contents) previously contained in 
the CD player. 

Predetermined one of the measures is associated with 
a particular location on the disk to be reproduced, on 
the basis of the total number of measures . For example, 
when a predetermined measure of one of the music pieces 
is to be reproduced, a particular location on the disk to 
be reproduced can be calculated on the basis of the total 
number of measures and the predetermined measure, to 
thereby permit reproduction at that location. It is also 
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possible to determine a particular one of the measures 
which corresponds to the location to be reproduced and 
visually display the thus-determined measure. 
[Embodiments] 

Now, embodiments of the present invention will be 
described with reference to the accompanying drawings. 

In Fig. 1, a compact disk mechanism 11 is controlled 
by a servo control unit 10. Each sound signal read out 
from a compact disk is subjected to . predetermined 
processing in a signal processor unit 12 and then passed 
via an audio circuit 13 to a speaker 14 for audible 
reproduction. The servo control unit 10, signal 
processor unit 12 and audio circuit 13 are each 
controlled by a system controller 1. The system 
controller 1 includes an operation unit 3 and a display 
unit 5. User can enter various operation instructions 
via the operation unit 3 and visually ascertain 
information given from the system controller via the 
display unit 5. 

The system controller 1 primarily comprises a 
microcomputer and system software for controlling the 
overall operation of the device. The system controller 1 
also includes a software-based arithmetic operator 
section 2, which can arithmetically determine a total 
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number of measures D of music pieces recorded on the disk 
in the following manner: 

Total Number of Measures D = (Total Time Length of 
Music Pieces A x Tempo T) / Number of Beats B 

In the illustrated example, the total time length of 
music pieces A is input from a TOC (Table Of Contents), 
and the tempo T and the number of beats B are entered by 
the user. For this purpose, the embodiment includes a 
score information enter key 4 for inputting the tempo T 
and number of beats B to the operation unit 3. 

On the basis of the total number of measures D of 
music pieces calculated by the arithmetic operator 
section 2, the system controller 1 associates a 
predetermined one of the measures with a particular 
location on the compact disk to be reproduced. Namely, 
whenever a specific measure to be reproduced is 
instructed from the operation unit 3, the system 
controller 1 performs the following arithmetic operation 
to calculate a target address (minute, second and block): 

Target Address X = (Designated Measure Number N / 
Total Number of Measures D) x Total Time Length A 
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In the illustrated example, the designated measure 
number N is entered by the user via the operation unit 3. 
On the basis of the thus-calculated target address X, the 
system controller 1 controls the servo control unit to 
conduct a necessary search. 

Further, in the described embodiment, the system 
controller 1 performs the following arithmetic operation 
to determine which of the measures on the score the 
currently accessed location (minute, second and block) of 
the disk corresponds to: 

Measure M on the Score = (Current Address Y / Total 
Time Length A) x Total Number of Measures D 

In the illustrated example, the current address Y is 
input from the compact disk mechanism 11. 

The measure M on the score is visually presented on 
an on-score-locat ion display section 6 of the display 
unit 5, so that the user can identify the measure M by 
viewing the on-score-locat ion display section 6. 

Behavior of the described embodiment is as follows. 

First, the operational sequence for calculating a 
target address X is explained in relation to Fig. 2. The 
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system controller 1 constantly checks to see whether or 
not the score information enter key 4 has been activated 
(step 50). With a negative answer, the system controller 
1 causes normal play operations to be carried out (step 
57). If the score information enter key 4 has been 
activated, then the tempo T, number of beats B and 
designated measure number N are sequentially input (steps 
51, 52 and 53), and the arithmetic operation of "Total 
Number of Measure D = (Total Time Length of Music Pieces 
A x Tempo T) / Number of Beats B" is performed (step 54). 
Then, the arithmetic operation of "Target Address X = 
(Designated Measure Number N / Total Number of Measures 
D) x Total Time Length A" is performed (step 55). The 
system controller 1 controls the servo control unit 10 to 
conduct a search with a view to finding the thus- 
calculated target address X. Then, the system controller 
1 ascertains whether or not the searched-for address 
matches the target address (step 58). If so, the system 
controller 1 executes corresponding play operations. 

The following paragraphs describe the operational 
sequence for displaying a currently-accessed measure on 
the disk, with reference to Fig. 3. 

The system controller 1 constantly checks to see 
whether or not the score information enter key 4 has been 
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activated (step 60). With a negative answer, the system 
controller 1 causes normal play operations to be carried 
out (step 61). If the score information enter key 4 has 
been activated, then the system controller 1 calculates 
the measure M on the score (with fractions rounded up) 
(step 62) and visually presents the measure M on the 
display section 6 (step 63). 

With the above-described arrangements, a target 
address can be automatically calculated if only the tempo 
T and number of beats B of the music piece are entered 
and a predetermined measure number N is specified, and 
thus an appropriate search for the target address can be 
automatically made. This permits reproduction of any 
desired location with utmost ease. Further, because the 
currently-reproduced location can be visually displayed, 
the described embodiment allows the user to readily know 
which of the measures on the score is being currently 
reproduced . 
[Advantageous Results of the Invention] 

As has been described so far, the CD player, of 
present invention is characterized by comprising 
arithmetic operator means for arithmetically determining 
a total time length of music pieces recorded on a disk, 
and a total number of measures in the recorded music 
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pieces on the basis of tempo information and beat 
information of the music pieces, and means for, on the 
basis of the total number of measures arithmetically 
determined by the arithmetic operator means, associating 
a predetermined one of the measures with a location on 
the disk to be reproduced. With such arrangements, a 
predetermined measure of one of the music piece is 
associated with a particular location on the disk to be 
reproduced, on the basis of the total number of measures. 
Namely, the location on the disk to be reproduced can be 
calculated on the basis of the total number of measures 
and the predetermined measure, and reproduction can be 
effected at the calculated location. Further, on the 
basis of the currently-reproduced location and the total 
number of measures, it is possible to calculate a measure 
corresponding to the current ly- reproduced location and 
also display the thus-calculated measure. 

4. Brief Description of the Drawings 

Fig. 1 is a block diagram showing an embodiment of 
the present invention; and 

Figs. 2 and 3 are flow charts explanatory of 
behavior of the embodiment. 
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1 ... System Controller, 2 ... Arithmetic Operator 
Section, 3 ... Operation Unit, 4 ... Score Information 
Enter Key, 5 ... Display Unit, 6 ... On-score-locat ion 
Display Section, 10 ... Servo Control Unit, 11 ... 
Compact Disk Mechanism, 12 ... Signal Processor Unit, 13 
... Audio Circuit, 14 ... Speaker 
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